Vasoactivity to and endogenous release of vascular endothelial growth factor in the in vitro perfused human placental lobule from pregnancies complicated by preeclampsia.
Vascular endothelial growth factor (VEGF) is a potent, physiologically relevant, vasodilator of the human term fetoplacental vasculature of placental lobules from normal pregnancy. There is evidence that VEGF and its receptors are dysregulated in preeclampsia (PE). Here, we used dual perfusion of the human placental lobule to test the hypothesis that the VEGF vasodilatory effect on the fetoplacental circulation is altered in PE and examined how vascular responsiveness relates to circulating levels of free VEGF in fetal sera in this disease. Umbilical cord sera and fetal venous perfusate concentrations of free VEGF from pregnancies complicated with PE were significantly lower compared to the normal group (P<0.05 and P<0.01, respectively). There was elevated in vitro placental release of the sequestrating soluble receptor, sVEGFR-1, into the fetal-side perfusate with PE compared to the normal group (P<0.05). The umbilical sera PlGF-1 level was higher by an order of magnitude in the fetal circulation in PE compared to normal pregnancy (P<0.0001), with the placenta appearing to contribute appreciably to these levels. Placental net contribution to maternal systemic free VEGF levels appeared to be negligible in both groups. sVEGFR-1 levels were elevated in the maternal-side venous perfusate with PE compared to the normal pregnancy (P<0.01). Perfused lobules from PE pregnancy exhibited an enhanced fetoplacental vasodilatory response to exogenous VEGF (P<0.001), with a longer recovery time (P<0.05), compared to the normal control group. Extrapolation of our combined functional and biochemical data suggests that a decrease in the in vivo circulating levels of free VEGF in PE is likely to contribute to compromised fetoplacental vascular patency in this disease.